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.. 77j e MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IEI Responsive to communication(s) filed on 28 May 2004 . 
2a)£3 This action is FINAL. 2b)Q This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) KI Claim(s) 1-11,13-22,24-31,33-39,41 and 43 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) EI Claim(s) 1-11.13-22.24-31.33-39.41 and 43 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 5//28/04 have been fully considered but they are not 
persuasive. 

Applicant has argued, "Dicing is completely different than forming a siot through the 
substrate material, which is a through structure formed within a substrate" 

The argument is not persuasive because the dicing process of Brouillette clearly forms a 
slot through a substrate. A "slot " is simply a narrow opening or groove. Applicant's distinction is 
not clearly provided. 

Applicant has argued, "...there is no motivation to combine Brouillette and Allen" 
The argument is not persuasive because there is clear motivation to combine Brouillette 
and Allen. Allen teaches that an ink-feed slot may be formed in a silicon semiconductor substrate 
using a saw blade. Brouillette teaches an improved method for forming a slot through a silicon 
semiconductor substrate using a saw blade. One of ordinary skill in the art would have been 
motivated at the time of invention to form the slot of Allen using the improved slot forming method 
of Brouillette in order to improve quality of the cut and reduce substrate cracking as well as other 
advantages listed by Brouillette. See (Col. 6, Lines 14-30). Brouillete, for example, teaches that 
entrance cu ts are much stronger and cleaner than exit cuts. (Col. 6, Lines 17-19) Note that this 
advantage is notoriously old and well known in the art of cutting with a circular saw. 

Applicant has argued, "other techniques. . . would not be useful with a dicing operation" 
The argument is not persuasive because Brouillette clearly indicates that other methods 
may be used for the slot forming operation. 

Applicant has argued, "Such a limitation .. .is not taught, suggested or disclosed by the art 
of reference." 

The argument is not persuasive because the limitation is inherently taught by the 
combination of Allen and Brouillette as addressed in the rejections that follow. 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 1 02(e), (f) or (g) prior art under 35 U.S.C. 1 03(a). 

Claims 24, 25, and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,271,102 to Brouillette et al. 

. Brouillette teaches a method of forming a slot in a semiconductor substrate containing 
microelectronics (Col. 5, Line 7) comprising making a cut into a first surface of a semiconductor 
substrate, and removing material from a second surface of the substrate to form in combination 
with the cut, a slot at least a portion of which passes entirely through the substrate. (Col. 5, Lines 
52-67 and Col. 6, Lines 1-30) Brouillette teaches forming the slot using a saw blade (Col. 5, Line 
54- Col. 6, Line 4) 

Brouillette does not explicitly teach that the saw blade is a circular cutting disk revolving 
around an axis generally parallel to the first and second surfaces. (I.e. not perpendicular to the 
first surface) 
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However, Official Notice is taken of the fact that it is well known in the art of cutting slots 
using a saw blade that a saw blade is typically a circular cutting disk revolving around an axis 
generally parallel to the surface to be cut. 

Furthermore, Brouillette teaches forming the slot using a saw blade and shows that a 
dicing (saw) blade is used (Figures 6A and 6B). It may be assumed that the dicing blade is a saw 
blade that is circular with an axis generally parallel to the first and second surfaces as shown in 
Figure 1 . 

Regarding Claim 25, the removing from a first side and removing from a second side 
comprise cutting the substrate with the cutting tool. 

Claims 1-8, 10, 11, 13- 19, 22, 24, 25, 31, 41 and 43 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Patent 4,746,935 to Allen in view of U.S. Patent 
6,271,102 to Brouillette et al. 

Allen teaches a method for forming a fluid feed (handling) slot in a print-head 
semiconductor substrate containing microelectronics (34, 36, and 38) comprising forming a slot 
through the substrate using a diamond saw blade or laser drilling. (Col. 3, Lines 45-48) 
Regarding Claim 43, Allen does not illustrate a slot in the drawing, only a cylinder shape, 
however, since Allen teaches that the ink feed hole may be a cylinder or a slot, Allen inherently 
teaches a structure having sidewalls and end walls. Note also that the elongated oval shape of a 
ink feed slot having sidewalls and end walls is notoriously old and well known in the art of forming 
ink jet printheads. 

Allen does not teach forming the slot by making a cut into a first surface and removing 
material from the second surface to form the slot. 

Referring to Figures 4A-4C, Brouillette teaches a method of forming a slot in a 
semiconductor substrate comprising making a cut into a first surface of a semiconductor 
substrate, and removing material from a second surface of the substrate to form in combination 
with the cut, a slot at least a portion of which passes entirely through the substrate. See (Col. 5, 
Lines 52-67 and Col. 6, Lines 1-30). 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the fluid handling slot of Allen using the two sided technique described by Brouillette. 

One of ordinary skill in the art would have been motivated at the time of invention to form 
the fluid handling slot of Allen using the two sided technique described by Brouillette in order to 
improve quality of the cut and reduce substrate cracking as well as other advantages listed by 
Brouillette. See (Col. 6, Lines 14-30). 

Regarding Claim 43, since Allen teaches an ink-feed hole slot structure having sidewalls 
and end walls, the two sided method of Brouillette would form a first portion of the sidewalls by 
making a cut into the first surface and a second portion of the end walls would be formed by 
removing material from the second surface further resulting in end walls that meet at an angle 
greater than or equal to ninety degrees relative to the substrate. 

Regarding Claims 1 , 24, 41 , and 43, Brouillette does not explicitly teach that the saw 
blade is a circular cutting disk having a generally planar surface revolving around an axis 
generally parallel to the first and second surfaces. (I.e. not perpendicular to the first surface) 

Official Notice is taken of the fact that it is well known in the art of cutting slots using a 
saw blade that a saw blade is typically a circular cutting disk having a generally planar surface 
revolving around an axis generally parallel to the surface to be cut. 

Furthermore, Allen teaches using a diamond saw blade to form the fluid-handling slot. 
Brouillette also teaches forming the slot using a saw blade and shows that a dicing (saw) blade is 
used (Figures 1 , 6A and 6B). It may be assumed that the dicing blade is a saw blade that is 
circular having a generally planar surface with an axis generally parallel to the first and second 
surfaces as shown in Figure 1, 6A and 6B. 

Regarding Claim 2, Allen teaches that the substrate having the slot formed therein 
comprises a thin film composite. (Col. 4, Lines 13-22) Brouillette also teaches forming the slot so 
that the step of removing comprises removing thin film material (34) from the first surface. See 
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Figures 4A-4C and (Col. 5, Line 7) for example. In either case, the step of making a cut into the 
first surface comprises making a cut into a thin film side of the substrate. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to form the semiconductor slot of Allen so that the step of removing comprises removing 
thin film material from the first surface. 

One of ordinary skill in the art would have been motivated at the time of invention to form 
the fluid handling slot of Allen so that the step of removing comprises removing thin film material 
from the first surface in order to form a feed slot through a substrate having all the necessary 
layers to function as an ink jet printhead. See (Col. 4 lines 13-39) of Allen. 

Regarding Claim 4, the step of making a cut into the first surface comprises making a cut 
into a backside of the substrate. See Figures 4A and 4B. 

Regarding Claim 5, the step of making a cut with a disk comprises making a cut with a 
circular saw. See (Col. 3, Lines 45-49) of Allen and (Figures 1, 6A, and 6B) of Brouillette. 

Regarding Claim 6, the step of making a cut into the first surface comprises making a cut 
at least a portion of which extends through the substrate. 

Regarding Claim 8, the step of removing comprises making a second cut with a disk. 

Regarding Claim 10, the steps of removing and cutting form a slot having end walls, and 
where the step of removing forms a first portion of the end walls and the step of cutting forms a 
second portion of the end walls and wherein the first and second portions of each of the end walls 
meet at angle greater than or equal to ninety degrees relative to the substrate. See Figures 4A- 
4C and 7A-7C of Brouillette. 
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Regarding Claim 1 1 , the act of removing is performed before the act of making a cut. 

Regarding Claim 14, the step of creating comprises cutting with a circular saw. See (Col. 
3, Lines 45-49) of Allen and (Figures 1, 6A, and 6B) of Brouillette. 

Regarding Claims 3, and 15-17, Figure 1 and Col. 1, Lines 16-25 of Brouillette teaches 
that it is known to form a sawing cut by moving the circular saw in a direction parallel (x-direction) 
to the first surface to define the length of the slot. It is clear from the illustration that first the saw 
blade must enter from a direction perpendicular (y-direction) to the first surface in order to enable 
placement of the slot in a desired location on the substrate surface. 

Furthermore, Official Notice is taken of the fact that it is old and well known in the art of 
sawing slots in a planar substrate to move the saw first in a direction perpendicular to the surface 
to define the placement of the slot and then parallel to the surface to define the length of the slot. 

Regarding Claims 7, and 18, Official Notice is taken of the fact that it is old and well 
known in the art of cutting wit a circular saw to make multiple passes with a saw blade to 
increasing depth in order to prevent cracking of the substrate. It would have been obvious to one 
of ordinary skill in the art at the time of invention to make multiple passes with a saw blade to 
increasing depth in order to prevent cracking of the substrate in the well known manner. 

Regarding Claim 19, the act of cutting occurs prior to the act of creating. 

Regarding Claim 22, Official Notice is taken of the fact that it is old and well known in the 
art of forming slots in a workpiece that either a saw or a rotary drill such as a router is suitable for 
the task. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the semiconductor slot using a rotary drill such as a router in place of the saw in the method 
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of Brouillette as a matter of substituting equivalents known for the same purpose. See MPEP 
2144.06. 

Regarding Claim 25, the removing from a first side and removing from a second side 
comprise cutting the substrate with the cutting tool. 

Regarding Claim 31 , Brouillette teaches that other methods of cutting such as laser 
cutting (machining) are suitable for forming slots in a silicon substrate. See (Col. 5, Lines 55-56 
and Col. 5, Line 65-Col. 6, Line 7). Allen further teaches that sawing and laser drilling are art 
recognized equivalents for the purpose of forming ink feed slots in a silicon substrate. (Col. 3, 
Lines 45-48) 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the slots using either laser drilling (machining) or sawing with a blade as taught by Allen as a 
matter of substituting equivalents known for the same purpose. See MPEP 2144.06. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
4,746,935 to Allen in view of U.S. Patent 6,271,102 to Brouillette et al. and in further view of 
U.S. Patent 6,238,269 to Pollard et al. 

As applied above, Allen in view of Brouillette teaches the method of the invention 
substantially as claimed, but does not teach the use of sand drilling to form the slots in the 
semiconductor substrate. 

Pollard teaches that it is known in the art of forming ink feed slots in an printhead 
substrate to use abrasive jet machining otherwise known as drilling or sand blasting (sand drilling) 
to form the slot in the substrate. (Col. 1, Line 62- Col. 2, Line 4) 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the slots using either sand drilling as taught by Pollard or sawing with a blade or laser 
machining as taught by Allen as a matter of substituting equivalents known for the same purpose. 
See MPEP 2144.06. 
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Note that Brouillette teaches that other methods of cutting besides sawing are suitable 
for forming the silicon substrate slots. (Col. 5, Lines 55-56 and Col. 5, Line 65-Col. 6, Line 7) 

Claims 9, 20 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 4,746,935 to Allen in view of U.S. Patent 6,271,102 to Brouillette et al. and in 
further view of U.S. Patent 5,658,471 to Murthy et al. 

As applied above, Allen in view of Brouillette teaches the method of the invention 
substantially as claimed, but does not teach the use of etching including wet etching to form the 
slots in the semiconductor substrate. 

Murthy teaches that an ink-jet feed slot may be partially formed in a silicon substrate by 
anisotropic etching with any known anisotropic etchant. (Col. 6, Lines 29-32) and (Col. 6, Lines 
50-51) Murthy teaches that potassium hydroxide (a wet etchant) is preferred for the etching 
process. (Col. 6, Lines 54-55) 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
partially form the semiconductor slot using a wet etchant such as potassium hydroxide as taught 
by Murthy. 

Since Murthy teaches that anisotropic wet etching is a suitable method for forming a slot 
partially through a silicon printhead substrate to form an ink-jet feed slot, one of ordinary skill in 
the art would have been motivated at the time of invention to form the feed slot of Allen in view of 
Brouillette using wet etching as a matter of substituting equivalents known for the same purpose. 
See MPEP 2144.06. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
4,746,935 to Allen in view of U.S. Patent 6,271,102 to Brouillette et al. and U.S. Patent 
5,658,471 to Murthy et al. as applied above, and in further view of the publication "Silicon 
processing for the VLSI era" to Wolf et al. 
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As applied above, Allen in view of Brouillette and Murthy teaches the method of the 
invention substantially as claimed, but does not teach the use of dry etching to form the slots in 
the semiconductor substrate. 

Although Murthy teaches that an ink-jet feed slot may be partially formed in a silicon 
substrate by anisotropic etching with any known anisotropic etchant (Col. 6, Lines 50-51), Murthy 
does not specifically suggest dry etching for the anisotropic etch. 

Wolf teaches that dry etching is a suitable method for forming an anisotropic etch in a 
silicon substrate. See page 539. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
partially form the semiconductor slot as shown by Murthy using a dry etching technique as taught 
by Murthy in order to form a highly anisotropic etch and avoid the handling of large amounts of 
hazardous solvents as taught by Wolf. 

Claims 27- 29 and 33- 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 4,746,935 to Allen in view of U.S. Patent 6,271,102 to Brouillette et al. and 
in further view of U.S. Patent 4,887,100 to Michaelis et al. 

As applied above, Allen in view of Brouillette teaches the method of the invention 
substantially as claimed, but does not teach that the slot has an aspect ratio greater than or equal 
to one 

However Michaelis teaches that it is known in the art of cutting slots (ink channels) in a 
printhead, to form the slots with an aspect ratio grater than 1 , typically 3 to 30. See (Col. 4, Lines 
23-33). 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the semiconductor slot of Allen using the two sided technique described by Brouillette. 

One of ordinary skill in the art would have been motivated at the time of invention to form 
the fluid handling slot of Allen using the two sided technique described by Brouillette in order to 
improve quality of the cut and reduce substrate cracking as well as other advantages listed by 
Brouillette. See (Col. 6, Lines 14-30). 



Application/Control Number: 1 0/061 ,492 Page 1 

Art Unit: 1763 

Regarding Claims. 34 and 35, Brouillette teaches the limitations as claimed because 
either cutting step of Brouillette reads on either the removing step or the mechanical cut of the 
claimed invention. 

Regarding Claim 36, the removing step of Brouillette comprises one of dry etching, wet 
etching cutting or laser ablating the substrate. 

Regarding Claim 37, Allen teaches that the substrate having the slot formed therein 
comprises a thin film composite. (Col. 4, Lines 13-22) Brouillette also teaches forming the slot so 
that the step of removing comprises removing thin film material (34) from the first surface. See 
Figures 4A-4C and (Col. 5, Line 7) for example. In either case, the step of removing comprises 
removing thin film material from the first surface. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to form the semiconductor slot of Allen so that the step of removing comprises removing 
thin film material from the first surface. 

One of ordinary skill in the art would have been motivated at the time of invention to form 
the fluid handling slot of Allen so that the step of removing comprises removing thin film material 
from the first surface in order to form a feed slot through a substrate having all the necessary 
layers to function as an ink jet printhead. See (Col. 4 lines 13-39) of Allen. 

Claims 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 4,746,935 to Allen in view of U.S. Patent 6,271,102 to Brouillette et al. and U.S. 
Patent 4,887,100 to Michaelis et al. and in further view of U.S. Patent 6,238,269 to Pollard et 
al. 

As applied above, Allen in view of Brouillette and Michaelis teaches the method of the 
invention substantially as claimed, but does not teach the use of sand drilling to form the slots in 
the semiconductor substrate. 

Pollard teaches that it is known in the art of forming ink feed slots in an printhead 
substrate to use abrasive jet machining otherwise known as drilling or sand blasting (sand drilling) 
to form the slot in the substrate. (Col. 1 , Line 62- Col. 2, Line 4) 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
form the slots using either sand drilling as taught by Pollard or sawing with a blade or laser 
machining as taught by Allen as a matter of substituting equivalents known for the same purpose. 
See MPEP 2144.06. 

Note that Brouillette teaches that other methods of cutting besides sawing are suitable 
for forming the silicon substrate slots. (Col. 5, Lines 55-56 and Col. 5, Line 65-Col. 6, Line 7) 

Regarding Claim 39, provided that sand drilling is substituted for cutting as applied 
above, the step of sand drilling occurs prior to making the mechanical cut. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the 
date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Roberts Culbert whose telephone number is (571) 272-1433. The examiner 
can normally be reached on Monday-Friday (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Mills can be reached on (571) 272-1439. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



R. Culbert 




